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prbbiem-sbivlhg_ ability of both nbrmal and hyperactive children, and 
thati^ cbnccmicahtiy, children's ability tb sustain; attention to 
visual stimuli wbuld imprbve. jResults demonstrate the effectiveness 
of _a cognitive modeling prbcedure ih_ reducing impulsivity aird 
increasing attention :span ^ despite claims that cbghitive style is a 
fixed^ unmbdi tiable dimehsibh of behayipr. Whether cognitive modeling 
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Ameliorating Impulsivity 
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^Modeling: A Cognitive Approach in Ameliorating Impulsivity 

in Hyperactive Children 

One of the hyperactive child* s basic problems is an inability to 
sustain attention over long periods of time (Douglas 1972, i974j 19765. 
This attentional deficit is generally manilestgji in a nundjer of ways, 

including restlessness, distractibility , and impulsivity (Brown & Quay^ ; 

t 

1977; Brown, 1980; Sprague & Gadow, 1976) 1 ' In fact, Douglas (1976) _ 
has sugp;ested that inrpulsivity is a behavioral characteristic of hyper- 
active children which is in great need df regulation. Epstein, Hallahan, 
and Kauffmaia (1975) have cautioned that impulsive behavior is debilitat- 
ing to academic success because an impulsive disposition generalises to 
many cognitive tasks arid influences faulty performance. Furthermore, 
they suggested that impulsivity results in a sbcial handicap. As Kagan 
(1966) pointed but, ''Most teachers do not have a high tolerance for 
incorrect replies, and the peer groW is prone t6 jeer at the child who 
impulsively blurts but bbvibusly incorrect answers." 

According tb Douglas (1976) prdplems with impulse control ^permeate 
and impair the f tinctioriirig, ribt only of hyperactive children,, but also 
of children with a wide range bf learning disabilities, feeogh (1971) 
.stated that hyperactive children actually represent extreme e x amples 
6f impulsive children: They make decisidns too rapidly, fail to pause 

... 

to consider possible alternatives, fail to reflect on possible consequences 
pf a decision^ and seize bri the first response that comes to mind. 
Teachers perceive the clasarbbm behavibr bf impulsive ohildren more 
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negatively than the classroom behavior of their reflective peers 
(McKinney, 19755- 

Kagan's Matching Familiar Figures Test (HFF) is now considered to 
be the primary index for the assessment of impulsivity in ch'lldreh and 
has been used in an impressive body of empirical research (Messer, 1976) 
especially research involving hyperactive children (Messer, 1976; 
Sandaval, 1977). In the measurement of reflection- impulsivity the MFF 
yields two measures , a latency measure (which means the duration of time 
between the presentation of the stimulus and response) and an error 
measure, with impulsive children having latency measures below the 
median atid error measures above the median and reflective children having 
latency scores above the median and error scores below the median. That 
the impulsivity so characteristic of hyperactive children is accurately 
revealed by Kagan's (1965, 1966) test has been verified empirically by 
several investigators (Brown & Quay, 1977; Campbell, Douglas & Morgen- 
stem, 1971;. Campbell, 1974). 

Kagan's notion of reflection- impulsivity hag been found to have 
generality to a variety of measures including reading recognition (Kagan, 
1965), serial learning (Kagan, Rosman, Day, Albert, & Phillips, 1964), 
inductive reasoning (Kagan, Pearson, & Welch, 1966) and intelligence 
CBrown S Quay, 1977; Eska & Black, 1971; t^is, ^^Rausch, Goldberg, & 
Dodd, 1968). Keogh and Donion (1972), in fact, have recommended that the 
school psychologist consider the presence of impulsivity to be necessary 
an the diagnosis of hyperactivity and that Kagan 's Matching Familiar 
Figures Test (JIFF) be included in their assessment battery. 

It is assumed that successful mddifaction of impulsive behavior may 
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result in correlated imprdvemerits in a ntpber of very important related 
areas such as reading. One approach which has been prevalent in the 
: treatment of . hyperactive children is an attack upon the impulsivity with 
the use of stimulant drug therapy (Whaleh & Henker, 1976). In fact, 
stimulant drugs have been found to decrease impulsivity as measured by 
the (Brown & Sleator, 1979; Campjjelli Douglas's Mdrgenstem, 1971; 

eohen, Weiss, & Minde, 1972; Schleifer^ Weiss ^ Cohen, Elman, Cvjic, i' 
Kruger, 1975). Possible hazards and side effects, however, have been 
encountered with the use of stimulant drug therapy (Safer S Allen, ^1975; 
Werry & Sprague, 197D). ThuSj aii increasingly- active search is under 
way to develop cognitive and behavioral treatment approaches aimed at 
regulating the impulsivity in hyperactive children in order to avoid the 
deleterious side effects of drug therapy. 

Many techniques involving the mbdlf i catibri of impulsive cognitive 
styles, however, have' been successful in altering only response latency 

on the i^F test of children characterized as impulsive, while error 

_ ■^ _ . . j_ _ _ . __ 1 1: 

scores remained unchanged (Kagari, Pearson, & Welch ^ 1966; Yando & Kagan, 

1968). Meichenbaum and Goodman (1971) employed ah instructional procedure 
in which they taught impulsive children from a normal pop^l^tibn to 
verbalize various problem solutions such as planning ahead, stopping 
to think, being careful, and correcting errors calmly. Although the - 
findings indicated that the 'instructional treatment alone slowed down a 
child *s performance (latency), it did not reduce errors. Those instruc- 
tional techniques which do alter error scores can hardly be considered 
satisfactory. * '■ - ^ 

Although operant techniques have been utilized in numerous attempts 
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to eliminate the disruptive and impulsive behaviors of hyperactive 
children (Ayllon, Layman, & Kandel, 1975; O'Leary, Pelham^ Rosehbaum^ 

5 Price, 1976; Quay, Sprague, Werry & McQueen, 1967; Rosenbaunii O'Leary, 

6 Jacob, 1975) recent findings have suggested that hyperactive children 
respond very differently to 'reinforcement contingencies than do normal 
children. Douglas and her colleagues (Douglas, 1975; Firestone & 
Douglas, 1975; Parry & Douglas, in press) have empirically demonstrated 
that positive reinforcement actually increased impulsivity and attracted 
the hyperactive child's attention away from the^ central task and toward 
the reinforcing agent. ' ^ . 

Although several methods for changing impulsive behavior have been 
suggested, modeling is the method which has been repeatedly employed - 
and has b^eri demonstrated to b^ successful for impulsive children from 
normal populations. For example, several investigators have found that 
impulsive children from normal populations became more reflective after 
observing reflective models (Debus, 1970; Ridberg, Parke, & Hether^ 
ihgtbh, 1971;' Yarido & Kagan, 1968). • 

Studies of the influence, of raodeiing on Matching Familiar Figures 
Test OIFF) scores of children diagnosed as hyperactive have not been 
conducted. ' However, Siegelman (1969) and Drake (1970) through their work 
with normal children, have provided valuable cluds 'about the types of 
strategies that impulsive children' can be taught through the process of 
modeling. Ttiey suggested that impulsive and reflective normal children 
use different search s^trategies in their responding to the Matching 
Familiar Figures Test. That is, reflective children tend to scan stimu- 
lus details i while impulsive children tend to view only the global picture 
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That training iri the area of attention maintaining behavior is necessary 

: - - - - - - 4 _ - - - - 

for the mbdif icatl^h of cognitive styles has been suggested, by Siegelmati 

(1969) 9 since the MFF test requires a^ehtibh to stimulus details 

(Heider, 1971; Kagan, 1965; Kagan, et.al., 1964). - 

Modeling has also been effective in modifying other behavior dis- 

: : : : / _ .... . 

orders such as social withdrawal i^O'Conner^ 1969) ^ aggression (Csapd, 

1972; Fechtner, 197%), and speech disorders (E^kmarii Ackerman, Clements, 

S Peters i 1971). These previous findings have suggested that modeling 

may also be ah effective procedure for changing the impulsive responding 

of hyperactive children. 

The major purpose of the two experiments presented was to evaluate 

tlie efficacy of two modeling treatment procedures on several groups of * 

.^^^severeiy impulsive hyperactive children. For the first experiment, it 

was hypothesized that mbdelipg treatments . designed to demonstrate 

refi-ective problem solving strate"gies would produce improved scores for 

both normal and hyperactive children on tasks requiring sustained' 

attention to problems such as those encountered oh the Matchihg Familiar 

Figures Test, a primary index of impuisivity. For the Second experiment ^ 

it was further hypothesized that concbmitaht improvemeht would occur on 

a frequently utilized achievement measure requiring sustained attention 

to visual information. 

^ Experiment 1 

Subj ects . The normal subjects vzere thirty white males, f if teen f rbm' 
the fifth grade and fifteen from the tenth grade from two SUjburbah city 
schools. The hyperactive group consisted on the entire fifth ahd tenth 
grade male population, twenty-three white males from a nearby residential 
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treatment center. The hyperactive children were, placed into the treat -^^ 
ment center after a rigorous diagnostic examihabidh by qualified psychoid 
;^ogists and a history of difficulty in coping with the regular school * 
program. Of this groups eight of the male hyperactive children were of 
fifth grade age level, while fifteen of the hyperactive males were of 



tenth grade age level. y^-- 

Interviews with the parents and detailed information from the 

schools as well as classroom observations by trained observers ail 

pointed to the preTsence of the hyperkinetic syndrome. Each child's 

» _ 

pediatric examination must have* been negative for other maj or ^ diseases 

and obvious physical defects. Ail children selected scored two standard 

deviations above the means on th^ MFF error measure ;for normal, non- 

impulsive children, which were obtained in a previous investigation 

(Brown St Quay, 1977): 

All children in this study were from middle class families. The 

mean ages and SES for the two young and two old groups of children were 

siiiillaf". The mean IQ scores, derived from the Peabody Picture Vocabulary 



Test (Dunn, 1965) did riot differ significantly for the four groups when 
btte-v 



analyzed by a 



way analysis of variance. 

Two separate vi tied tapes ^ere prepared showing 
a 10-year-bld white male and a 16-year-dld white male responding to MFF 
items (Form 1) in a reflective manner. The models were trained to 

observe a covert signal from the experimenter given after 25 seconds ^ 

t ■ 



during which the model was looking closely at the; standard and the . 
various response alternatives, thereby providing behavioral clues of the 
reflective tempo. The models were requested to veft^alize their strategy 
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during the intervai"' after' res4)bndihg. Both model's verbalizations 



stressed: (a) respbridihg slowly, (b) avbidins selecting the first figure. 

- - - - ^ - - - - - V - - ' 

that appeared cbrrect without checking the remaifiirig stimuli, and\. (c) pro- 



viding a description of the strategy ^e.g.,^he model described how he 
checked back and forth with the comparison standard frequently) • The ^ ^ 
mode^j^s. also used a scanning strategy whereby th^y poi^^ted to the stanSards 
then pointed carefully to the other stimuli, and compared the stimuli with 
each other and with the standard before arriving at a correct decisibh. 
Each model explained how he arrived at his correct decisibh. All 
children in the. study were exposed to the model of their respective age 
level. 

Test Administfation , The MFF was administered approximate^,^ bhe ^ 
month prior to the modeling training procedure (pre-test) and bhe month - 
after the training session: (jibst-test) . Two parallel forms of the MFF 
were constructed by rearranging the variantfe for each of the stimulus 

I ; ■ r, _ 

pictures, thus changing the position each correct variant. Standard 

^ ^ . ■ ^ - ■ : 

test adi^nistration procedur^siv^were followed during each testing session. 

The means and standard de^ri^j&ons for pre- and post-mbdelihg train- 



^ - - - ----- ^ ^ 



ing scores on the ^F error and latency measures are presented in Table 1, 



insert Tabi^i about here 



A 2 (Age) X 2 (Behavioral Condition) analysis of variance with 
r^epeated measures was carried out for both MFF error and latency me^ures. 
The independent variables were age (young and old) and dksofder (normal 
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and hyperactive) . Tlie repeated measures were pre- and post- test model- 

. . : r... . ■ • 

ing MFF error and latency scores. . The results of this analysis of: * 



variance revealed that a significant difference £ (1, 49),^ £ < .001, < 

existed between t^he pire^ arid pbst-mbdblirig MFF error scores. An irispectidn 
of the mean MFF error measures iridicated that the mbdelirig treatment pro- 
czedure significantly altered errors for both age groups of hyperactive 
children arid the tenth grade normal childreri. No sigrii^Ticarit differerices 
occurred bri the MFF latericy measure for ariy bf the groups . ' , ^ 

To ascertain whether the modelirig procedure dif f ereritially irifluericed 
children of the two age levels and two behavioral cbriditibris a 2 (Age) x 
2 i[3ehavioral Conditibri) multivariate arialysis bf covariaiice, usiirg the 
post-test error and post-test latency measures as deperiderit variables, • 
and the pre-test MFF measures as covariates^ was carried but. Nb s'lgriifi- 
cant differences Vere obtained iridicating no differeritial respbridirig tb 



the modeling treatment. 



Exp e rime j^t 2 



Meth od ^ ; 

Subjects . ^Subjects were 24 hyperactive children from the fifth grade 
from a suburban city school. AJLl of these children were placed into self- 
cont^ned classrooms for learning disabilities due to impulsivi^y arid 
severe -attentional problems. Interviews with their teachers ap/ well as 

diagnostic reports from qualified school psychologists indicated that 

I ' : - - ■ > 

impulsivity was a' severe problem for each of -these students. 

Subjects w^rer rAhdomly assigned to a modeling experimerital therapy':^^ 

. __ _ _ _ * ^ ' _ 

group and ,a control condition. The mean ages and SES for the two groups 
were similar. The mean IQ scores derived from the Wechsler Intelligence 
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Scale for Children - Revised did not differ significantly for the two 
groups when analyzed by a, one-way analysis of variance. Subjects were 
19 males and five females- "The two^rbups were equated for sex. 

Modeling Procedure . The treatirien^i: consisted of a series of .inbdelirig 
sessions designed to illustrate the importance of reflective prbblem^^ 
solving strategies. A series ^of puppet ^hows werie presented to the 
students, in the experimental « treatment condition. Each presentation 
Stressed those difficulties encountered when problem: situations were 
^resolved in an impulsive manner. in one presentation, for example, the 
characters failed to locate a correct geographical point due to their 
impulsive decision laaking. Each presentation highlighted the importance 
of planning ahead, stopping; to think, and* attending to. details. Each S^f 
the -puppet demonstrations were followed by an oral .discussion in which 
the impulsive students participated in a dialogue emphasizing tho-value 
of reflective p'roblem solving strategies, fcater ;:,-ifie students were 
required to re-en^c't the "puppet shows in which they were instructed to 
stop and- think abotit the directions "^at hand; look over th« problem care- ; 
fully, and plan ahead prior to responding, to the t3Bk,^thus emphasising 
the reflective problem solving strategy. ^During the period in which the 

^ * ' v 

training took place, teachers emphasized careful reflective prot 
sblviiig strategies when the subjects were completing classroom assignments 

For the children iti the control condition, no treatment designed J 

'_ _ _ \ ...... 

to reduce impulsivity was administered. ^ 



Test AHTri-fnlst ration . All children were administered the Matching 

... ■ . i- ■ 

Familiar Figures Test (MFF) , (Kagan^ 1966). A st^test of the Detroit 

Testb of Learning Aptit^d^^Ss also administered^d each of the_ children. 



* 1 
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This subtest was chosen fbr" the present study due to its relevance to 
feithbbl achieveme!l\t . Error measures were obtained from each administrations 

All childreiV were tested individually brie week following the series 
of mb deling therapy sessibhs arid agairi brie month following the psycho- / 
educational sessioris. Alternative Jcbrms- bf the MFF were constructed by 
rearranging the vatiants for each of the ''stimulus pictures, thus changing 



the position of each correct variant. 

^ Results * ' 

• ' ^ -1 

Post- test analysis . Due to random assig^^nent of subjects^ pre-test-- 



ing was ntft necessary therefore, a post-test design was utilized-. The 
means and standard deviations for the experimental and e<^^rbl groups 
for each of the dependent measures are presented in Table 2. 



Insert Table 2 about here 



The results of a one-^way multivariate ' analysis of variarice cbmparirig 
each of the dependent measures w& significant for the mairi effect of 
treatment, F (1, 22)= 1 .11/2^ < .001. "^Tieref ore ^ separate oriB-way uni- 
variate analyses of vi^iraanc^ were performed for each of the- pbst-tes t 



dependent measures. The results of these univariate analyses of variarice 
indica-ted that those children receiving th^ psychoeducational mbdelirig 
treatments performed significantly better than those children' in the 
cqfitrol* condition receiving no such treatment . This significant 'differ- 
ence occurred, for eacih of- .the dependent measures.' The F ratios and 
significance level for each of the dependent measures are alW presented 
in Table 2. . ' - . - : r . - 
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s-t-test analysis * The means and standard deviations for 
the experimental and control groaps for the post-test measures aire 
presented in Table 3. 



Inisert Tabi'e 3 about here 



The results of a brie-way multivariate analysis of variance .comi^ring 



each of the dependent measures in the delayed post-test analysis was sig- 
nificant for the main effect of treatment , X (1, 22)= 13.62; 2, < -QQl- 
Therefore separate one-way univariate analyses ofj^ariance were performed 
for each of the post-test dependent measures. Thie results of these 
univariate analyses of variance indicated that those children receiving 
psychoeducational modeling treatments performed significantly better than 
those children in the cdhtrbl cbriditibri receiving no such tr«jatment. 
The significant difference bccurred fbr each of the MP^ Measures. The 



subtest of the Detroit Test bf Learning Abilities approached significance. 
The F ratios and significance l^el fbr each bf the dependent measures are 
also presented in Table 3. 

Discussibri 

The results presented here have demonstrated that a cognitive model- 
ing treatment procedure prbved tb be effective in eliciting improved per- 
formance on impulsivity in hyperactive and normal children. This finding 
supports the argument presented by Douglas and her colleagues (E>ouglas, 
1975; Firestone & Douglas, 1975; Parry S Douglas, 19 77) which suggests 
that an approach emphasizing self-management and the development of 
self-control^ rather than the cbritrbl by outside agents such as stirauiant 
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drug thejaixy and operant techniques ^ is a productive therapeutic strategy 
for ameliorating impulsivity ^ hyperactive children. The present find- 
ings also offer an alternative treatment approach to those instructional 
techniques (&gan, et al., 1966; Meich^nbaum & Goodman, 1971; Yando 6t 
kagan, 1968) which have not proved to be successful in altering MF|'^error 
measures of children identified as impulsive- 

The results further indicated that an: impulsive cognitive style can 
be ameliorated by modeling techniques despite claims by Kaga^ arid his 
colleagues (Kagan, 1965, 1966; Kagan, Rosman, Day^ Albert ^ & Phillips, 
1964) that cognitive style is a fixed uhmodifiable dimensiori of behavior. 
Following the modeling treatment in the second experiment ^ the iicpulsive 
children showed a significant increase in response time arid more important 
made significantly f^er errors, the children in the experimerital treat- 
ment group continued to perform less impulsively on each of the measures 
even one month after treatment terminated. 

One interesting finding obtained in the first study was that rib 

significant change in latency occurred on the MFF whereas errors were 

reduced as a function of the cognitive modeling procedure. The cognitive 

■ _ <i__ 

performance in this experiment appeared to be independent of latericy. 

Although the finding that the cognitive modeling procedure was drily 

effective in altering MFF error measures of the tenth grade normal 

childreri may be interpreted to suggest that the MFF error measures of 

the yburiger normal children were not amenable to change, ah alternative 

explanation for this finding might siiply be that for the normal impulsive 

child;reri iri this study, only the adolescents were capable of beirig 

irifluericed by models of their own age l^vei. In fact, that research which 

a 
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has utilized modeling as a successful treatment approach in altering, other 
undesirable social behavior in normal children has Seen primarily with 
adolescent populations (Csapo^ 1972, Fechtuer, 1971). ; 

in contrast to previous research with normal children (Sebus , 1970; 
Kagari, Pearson^ S Welch^ 1956; Meichenbaum & Goodman, 19jfl; Yando & KagS^ 
1968) in which only latency measures were altered, both latency of response 
and error rate were successfully modified in the second study, • 

That the modeling training in the second experiment further ^-produced 
collateral improvement on a widely utilized psySometric measure requiring 
sustained attention to visual stimuli is quite encoUraging, This finding, 
suggests that training children to rehearse various problem solutions such 
as planning ahead^ stopping to think, being careful, md attending to 
details is a productive therapeutic strategy for amelioratteg iipuisivity 
in hyperactive children. 

Whether the generalization of modeling techniques can be extrapolated \ 
to problem solving tasks encountered in classroom settings still remains 
uncertain. The need for research for the purpose of evaluating the 
effic acy of such techniques to diverse problem solving sitciations encoun^ . 
tered in the school situation cannot be overstated. 
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Table 1 

Heaiis and Standard Deviations for Pte-aiid PdSt-Modellng-MFF Error and m \ 
■ Latency Scores of Norinal and Hyperactive Children- 
Pre-Modeling Measures ■ Post Modeling Measures 



^ ■ Mean ■ SD Mean SD Mean SD . Mean SD 
Subjects. , . V t 

Normal ' ;- , 

f z . . . : . 

. 9-year-olds 6.47 4.29 . 161.8? ' 88.00 6.27 3.52 1'63.13 71.34 

i5-year-oi'ds 6.13 2.62 142. 2D 1D5.72 2.93 3.09 142.47 43/46 . 
Hyperactive 

9-year-olds 19.00 13.29 104.38 41.32 12.0^ 11.76 107.13 59.66 

B-year-oids ' 6.53 3.87 157.13 68. 7D 3.20 3.57 175.93 90.66 % 
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■ Table 2 ^ ' 

Means , and Standard Deviations fbf Post->^F Latency , MFF Error^ arid Detroit 
Test of Visual Abilities of' impvxisive Hyperactive Children 



Dependent Me'asures 
>tBT^ Error 
MFF Latency 
Detroit Test 



Treatment Conditions 
Treatiiient jCont-rol 















Mean 


SD' 


Mean 


SD 


F ratio 


S±gn±f ican^'fe 


7.00 


5.26 


14.50 


6-22 


10.19 


.004 1 














252.00 


.93.24 


83.75 


32.82 


34; 77 ~ 


.001 


22.92 


8.42 


■ 29.33 


5.96 


4-65 


.04 ^ 



Table 3 



Means arid Staridard Deviations for Delayed Pdst-MFF Latency, ^ff'F Error, and 



Detroit Test of Visual Abilities bf Impulsive Hyperactive Children 



Treatment Cbridit ibris 



Dependent Measures 
MFF Error 
MFF Latency 
Detroit Test 



Treatment 



Cnri t -rn 1 



Mean SD Mean SD 

5.17 3.01 1^.00 6.27 

294.42 153.17 88.33 41. 75 

21.33 4.23 25.67 6.98 



F ratio Significance 
19.71 .001 
20.22 .001 
3.38 :07 



